INTRODUCTION
============

Temporomandibular disorder (TMD) is a term used to define a subgroup of painful orofacial disorders in the temporomandibular joint (TMJ) region, fatigue of the cranio-cervico-facial muscles (especially masticatory muscles), limitation of mandible movement, and the presence of a clicking sound in the TMJ. The etiology of TMDs has been linked to multiple factors, including traumatic injury, immune-mediated systemic disease, neoplastic growths, emotional stress, occlusal interferences, malpositioning or loss of teeth, postural changes, dysfunctions of the masticatory musculature and adjacent structures, extrinsic and intrinsic changes of TMJ structure, nonfunctional movements of the mandible (bruxing), tooth clenching habits, or a combination of such factors \[[@B1][@B2]\]. Prosthodontic rehabilitation, orthodontic treatment, orthognathic surgery, and mandibular fractures have been associated with TMJ changes and worsening of existing TMD \[[@B3]\].

Psychological factors are known to play a role in the etiology and persistence of TMD. In particular, a high incidence of exposure to stressful life events and elevated levels of anxiety and stress-related symptoms have been reported in patients with TMD \[[@B4]\].

The Fonseca questionnaire is a self-administered questionnaire that has been proposed as a low-cost, easily applied alternative TMD assessment tool for the non-patient population. It serves as a preliminary screening tool for TMD. Fonseca\'s questionnaire follows the characteristics of a multidimensional evaluation. It is composed of 10 questions that screen for the presence of pain in the TMJ, head, and back; pain while chewing, parafunctional habits, movement limitations, joint clicking, perception of malocclusion, and sensation of emotional stress \[[@B4]\]. Fonseca\'s anamnestic index (FAI) was used to classify TMD severity as 'no dysfunction,' 'light dysfunction,' 'moderate dysfunction,' or 'severe dysfunction.'

The university setting provides an ideal context for studying the mental health of young adults. University students are often undergoing role transitions, such as moving away from home for the first time, residing with other students, and experiencing reduced adult supervision \[[@B5][@B6]\]. This study aimed to access the prevalence of TMD in Nepalese subjects for the first time.

METHODS
=======

The objective of this cross-sectional study was to study the prevalence of TMD in Nepalese subjects. A total of 500 medical and dental students (127 men and 373 women) participated in this study from May 2016 to September 2016. After obtaining ethical approval from the Institutional Review Committee (IRC number: 28/16), all selected subjects who met the criteria were informed on the details of the study and requested to sign informed consent prior to the study.

The inclusion criteria of the study were: not receiving orthodontic treatment or treatment for TMD, no developmental anomalies of the face, and/or not having any severe or immunocompromising disease. The subjects were asked to complete a self-assessed questionnaire. It contained questions on demographic information and past medical, dental, and TMJ history. Then, after obtaining consent, the subjects were asked Fonseca\'s 10 questions where they were asked to select one answer from 'yes,' 'no,' or 'sometimes' \[[@B4]\]. Each 'yes' answer was assigned a value of 10, each 'sometimes' answer a value of 5, and each 'no' answer a value of 0. The values of the 10 answers were added for each participant. Then, according to Fonseca\'s Anamnestic Index (FAI), TMD severity was classified as without dysfunction (score between 0--15), mild dysfunction (score between 20--40), moderate dysfunction (score between 45--65), and severe dysfunction (score between 70--100).

Statistical analyses were performed using the SPSS Statistics Software (version 24 IBM Corp. Armonk, NY, USA) with a 5% level of significance. Descriptive statistics and frequency analyses were performed. Pearson chi-Square was used to examine the correlation between various dental treatments and TMJ dysfunction.

RESULTS
=======

A total of 500 questionnaires was completed by the subjects, which included of 127 (25.40 %) men and 373 (74.60 %) women ([Table 1](#T1){ref-type="table"}). The mean age of subjects was 20.61 ± 1.66 years ([Table 1](#T1){ref-type="table"}).

The results regarding medical history and the habits of the subjects are presented in [Figure 1](#F1){ref-type="fig"}. Based on these results, 168 (33.6%) of the subjects had head trauma, 201 (42%) had psychological stress, 2 (0.4%) had arthritis, 26 (5.2%) had a musculoskeletal disease, 18 (3.6%) had a neurological disease, 252 (50.4%) had an eyesight problem, 31 (6.2%) had a sleeping problem, 164 (32.8%) had an alcohol drinking habit, and 48 (9.6%) had a smoking habit.

The results of the TMJ-related Fonseca questions are shown in [Table 2](#T2){ref-type="table"}. The most frequently reported problem was neck pain or neck stiffness with 26.2% for the 'yes' and 31% for the 'sometimes' responses. The least frequently reported problem was difficulty opening the mouth with 1% for the 'yes' and 1.8% for the 'sometimes' responses.

[Table 3](#T3){ref-type="table"} shows the results regarding TMD according to FAI. It was found that more than half of the subjects (69.4%) had no dysfunction, whereas, 26.6% had mild dysfunction, 3.4% had moderate dysfunction, and 0.6% had severe dysfunction.

The details regarding dental treatments are shown in [Table 4](#T4){ref-type="table"}. In subjects with mild and moderate TMJ dysfunctions, the majority had received filling, root canal treatment, extraction, and orthodontic treatment. However, subjects with severe TMJ dysfunction had only received filling treatment. There was a significant correlation (P = 0.003) between the various dental treatments and TMJ dysfunction. The dental-related problems in the subjects are shown in [Figure 2](#F2){ref-type="fig"}. It was found that 295 (59%) of the subjects reported dental-related problems. Major dental-related problems were hypersensitivity (30.8%), malocclusion (15.4%), and grinding teeth (19.6%).

[Table 5](#T5){ref-type="table"} shows the results of TMJ dysfunction in various clinical conditions. There were higher numbers of subjects with mild than with moderate and severe TMJ dysfunction in each clinical condition. The order of frequency of all studied clinical conditions was 'no,' 'sometimes,' and 'yes,' and there was a statistically significant difference (P \< 0.01) among 'yes,' 'sometimes,' and 'no' for all the clinical conditions.

DISCUSSION
==========

This study was the first to assess the severity and prevalence of TMD among university students in Nepal. The prevalence rate of TMD based on FAI has been studied extensively, and has been found to vary from approximately 40--70%, as reported by other investigators \[[@B7][@B8][@B9][@B10][@B11][@B12]\]. In our study, approximately 31% of subjects were found to have TMD, as classified by FAI (26.6% mild, 3.4% moderate, and 0.6% severe dysfunction). The prevalence of TMD based on FAI found in our study was lower than that reported by other studies performed in different populations: Saudi students (46.8%) \[[@B7]\], Pakistani students (92.2%) \[[@B8]\], Indian students (45.16%) \[[@B9]\], Brazilian students (53.2% \[[@B10]\] and 41.3% \[[@B11]\]), and Taiwanese students (42.9%) \[[@B12]\].

Our investigation additionally inspected the effect of significant medical and dental histories on the prevalence of TMD in Nepalese students. Some studies have found that 'mental anxiety or stress,' is significantly associated with TMD \[[@B5][@B6][@B7]\]. The majority of the subjects had psychological stress (42%). This is similar to the results reported by other studies \[[@B5][@B6][@B7]\] that have shown that approximately 33% of subjects with TMD had a history of mental anxiety. Nonetheless, it is challenging to quantify a related variable, for example, stress or nervousness. Additionally, despite the fact that endeavors have been made to investigate the prevalence of stress among patients with TMD, there is a requirement for long term investigations.

A study by Habib et al. \[[@B7]\] on TMD in Saudi subjects found psychological stress in 30.5% and direct restorations in 77% of total participants. However, in our study, eyesight problems, psychological stress, head trauma, and alcohol drinking habit were most frequently reported. More than half of the subjects (59%) had a history of dental treatment with dental problems such as hypersensitivity, malocclusion, and grinding teeth. We also found a significant correlation between the various dental treatments and TMJ dysfunction. It was found that severe TMD was present only in subjects who had fillings. Becker \[[@B13]\] mentioned that significant scientific evidence exists regarding occlusal causative factors for TMD. Improper or incorrect fillings lead to disorders of masticatory muscles and TMD \[[@B14]\]. Clinicians need current information for dental treatment requiring restorative procedures. Elimination of occlusal interferences is a simple method of TMD correction. Hence, maintaining proper occlusion is compulsory in occlusal fillings for successful restoration.

Park et al. \[[@B15]\] and Chi et al. \[[@B16]\] also found an association among dental problems, TMJ pain, and TMD. A study on TMD and related factors by Ebrahimi et al. \[[@B17]\] found the prevalent predisposing factors of TMD to be clenching, premature contact in protrusive movement, and bruxism. In our study, 20% of the study subjects showed grinding.

Neck pain or neck stiffness may be caused by abnormalities, inflammation, or injury to the neck, or referred pain from the masticatory muscles \[[@B16]\]. This study may be extended to see the correlations of TMD with neck pain or neck stiffness, eyesight problems, head trauma, and alcohol drinking habit.

The limitations of this study are that we used a brief questionnaire, a conveniently selected sample, and that the sample population comprised of only medical students from one region. In addition, in this descriptive study, the association of each medical and dental history and related problems with TMD is not considered. This study only provides information regarding the prevalence and severity of TMD in Nepalese medical students. Long-term studies should be conducted to investigate the associations of medical and dental history and related problems targeting a larger population in different regions.

It is important that TMD be diagnosed early to prevent future complications. Fonseca\'s questionnaire and FAI, as used in this study, serve as important tools for determining TMD. The prevalence of TMD in Nepalese subjects was mild to moderate. The majority of the study subjects had eyesight problems, history of head trauma, psychological stress, and drinking alcohol, and had received dental treatments.
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###### Subject characteristics

![](jdapm-18-27-i001)

  Subject Details   Frequency (%)
  ----------------- --------------------
  Total subjects    500 (100)
   Male             127 (25.40)
   Female           373 (74.60)
  Age               
   Mean ± SD        20.61 ± 1.66 years
   Range            17--27 years

###### Results of Fonseca questions

![](jdapm-18-27-i002)

  SN   Fonseca Questions                                                              Yes n (%)    Sometimes n (%)   No n (%)
  ---- ------------------------------------------------------------------------------ ------------ ----------------- ------------
  1    Is it hard for you to open your mouth?                                         5 (1)        9 (1.8)           486 (97.2)
  2    Is it hard for you to move your mandible from side to side?                    9 (1.8)      28 (5.6)          463 (92.6)
  3    Do you get tired/ muscular pain while chewing?                                 15 (3)       42 (8.4)          443 (88.6)
  4    Do you have frequent headaches?                                                36 (7.2)     134 (26.8)        330 (66.0)
  5    Do you have pain on the neck or neck stiffness?                                131 (26.2)   155 (31.0)        214 (42.8)
  6    Do you have earaches or pain in cranio-mandibular joints?                      25 (5.0)     52 (10.4)         423 (84.6)
  7    Have you noticed any TMJ clicking while chewing or when you open your mouth?   8 (1.6)      26 (5.2)          466 (93.2)
  8    Do you clench or grind your teeth?                                             72 (14.4)    76 (15.2)         352 (70.4)
  9    Do you feel your teeth do not articulate well?                                 28 (5.6)     62 (12.4)         410 (82.0)
  10   Do you consider yourself a tense (nervous) person?                             31 (6.2)     45 (9.0)          424 (84.8)

TMJ: temporomandibular joint

###### Results of temporomandibular disorder according to Fonseca\'s Anamnestic Index

![](jdapm-18-27-i003)

  TMJ Dysfunction        Number (%)   Mean age ± SD   95% CI for Mean   
  ---------------------- ------------ --------------- ----------------- -------
  Without Dysfunction    347 (69.4)   20.56 ± 1.70    20.38             20.74
  Mild Dysfunction       133 (26.6)   20.68 ± 1.55    20.41             20.94
  Moderate Dysfunction   17 (3.4)     21.06 ± 1.81    20.12             21.99
  Severe Dysfunction     3 (0.6)      21.00 ± 1.00    18.52             23.48

TMJ: temporomandibular joint

###### Details of dental treatments of the subjects

![](jdapm-18-27-i004)

  TMJ Dysfunction        Scaling and Polishing   Filling   RCT   Extraction   Orthodontic Treatment   Prosthetic Treatment   Pearson Chi-Square (P-value)
  ---------------------- ----------------------- --------- ----- ------------ ----------------------- ---------------------- ------------------------------
  Mild Dysfunction       5                       32        19    14           21                      2                      0.003
  Moderate Dysfunction   4                       21        11    6            18                      2                      
  Severe Dysfunction     0                       9         0     0            0                       0                      

TMJ: temporomandibular joint, RCT: root canal treatment.

Significant Correlation at P value \< 0.05.

###### Results of temporomandibular dysfunction in various clinical conditions
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  Conditions                           Without dysfunction n (%)   Mild dysfunction n (%)   Moderate dysfunction n (%)   Severe dysfunction n (%)   P value
  ------------------------------------ --------------------------- ------------------------ ---------------------------- -------------------------- ----------
  Hard to open mouth                                                                                                                                \< 0.001
   Yes                                 1                           6                        6                            1                          
   Sometimes                           9                           27                       6                            2                          
   No                                  337                         100                      5                            0                          
  Hard to move mandible laterally                                                                                                                   \< 0.001
   Yes                                 0                           2                        5                            1                          
   Sometimes                           3                           17                       6                            2                          
   No                                  334                         114                      6                            0                          
  Muscle pain or tired while chewing                                                                                                                \< 0.001
   Yes                                 1                           6                        6                            3                          
   Sometimes                           13                          23                       6                            0                          
   No                                  333                         104                      6                            0                          
  Frequent headache                                                                                                                                 \< 0.001
   Yes                                 10                          16                       8                            2                          
   Sometimes                           67                          58                       8                            1                          
   No                                  270                         59                       1                            0                          
  Neck stiffness                                                                                                                                    \< 0.001
   Yes                                 60                          60                       9                            2                          
   Sometimes                           112                         38                       4                            1                          
   No                                  175                         35                       4                            0                          
  Earache or TMJ joint pain                                                                                                                         \< 0.001
   Yes                                 3                           21                       1                            0                          
   Sometimes                           23                          24                       4                            1                          
   No                                  321                         88                       12                           2                          
  TMJ clinking while chewing                                                                                                                        \< 0.001
   Yes                                 0                           2                        4                            2                          
   Sometimes                           10                          11                       5                            0                          
   No                                  337                         120                      8                            1                          
  Grinding teeth                                                                                                                                    \< 0.001
   Yes                                 26                          33                       10                           3                          
   Sometimes                           32                          39                       5                            0                          
   No                                  289                         61                       2                            0                          
  Teeth not articulating well                                                                                                                       \< 0.001
   Yes                                 5                           18                       3                            2                          
   Sometimes                           27                          27                       8                            0                          
   No                                  315                         88                       6                            1                          
  Nervous/tense person                                                                                                                              \< 0.001
   Yes                                 5                           23                       2                            1                          
   Sometimes                           17                          24                       4                            0                          
   No                                  325                         86                       11                           2                          

TMJ: temporomandibular joint
